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(54) APPARATUS AND METHOD FOR MANAGEMENT OF APPARATUS FOR 
SEMICONDUCTOR MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a managing 
apparatus and a method thereof, which enables one 
comprehend the operation cost and the C02 production 
rate per apparatus, as well as the heat balance in a 
semiconductor manufacturing apparatus. 
SOLUTION: The power consumption of electrical 
equipment used for a semiconductor manufacturing 
apparatus is obtained to display its total with a heat 
quantity on a display means. The semiconductor 
manufacturing apparatus is normally composed of 
apparatus installed in a frame. The quantity of heat 
radiated from inside to outside (clean room) via the 
frame, the quantity of heat carried with exhaust out of 
the frame and the quantity of heat taken by a cooling 
water for cooling the apparatus are obtained, to display 
the total of these quantities of heat. Measuring items 
concerning the operation cost such as power 
consumption are measured to obtain the cost, and the 
power consumption is multiplied by a crude oil 
conversion factor to obtain and display the production rate of C02. The measuring items are 
measured by thermocouples, anemometers or power measuring instruments and their measured 
values are taken in a personal computer via a conversion module. 
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-oiifiKSft-cfc*). Mft*/M/rrtffl(^e?niij <*•;- 

Oct*. 




K4, 

c ©^scDtwjfiif c«-^i > -cmwzmmb s t > nam? 

S 4 £ tCftmS tt£m;*«£#«>£3Mg4 . 
Hft®S&©?flg^3 4 i£te**fit* 6 I HJMS-f 4 4 £ 

S»B1 ■&^cfJ©m«x^;V=¥"-**«)S?S«^^Jl' 10 
¥-&l¥#K4. 

«ina¥^&S!ii§ic/m> 6ft s^Htcfflc* 6 ft e. 
c (Dtmmmmn 3Mg-c#«> tcmmm t mzm 9x * ;v +' 

®4> 20 

c t 1 1 z mmmimicm c> 6 *i *t£g 
Wfttcjib) e>*i£isg©wiii£g, 

fx^mmrc&mtr^ij^'c&^n^m i mm<ommwu 30 

&(cJBl>& ft££Sg©^ffl*tg. 

{cffl^p,n^tig<D , saiig. 
[it*i6] ¥^^^BSfcffli>e,n^g«, *y- 

Art (ciSW 6 ft/cgftrt fcil^S ixfcm^^ 

- AKScttjsn^a^trc tzmmttzmim 1 

gCDlS^g. 40 

^©4. ftajsn/ctsftrt, ^(om&icm^nmwm 
gw^nssg. 

[11*318 ] JBflElHW#Slc <fc OtKBTSIHH*^ > 
L . #5£©ftifJtf > h 4 ffe©ft8'Jtf -Y > h 4 ©Rfl©tB 50 



ftm 2 0 0 1-332463 

2 

•Batf-i!pjfii*«i^-r 4*«*«jifce 4 zimt rzn 
mm 7 mmcD^m&m&icm^ 6 *i s ^g©esng= 

*MjSH*m 4 . ffi<*©J1-©li,iI*?f-$l-r &ftB»H0 
#*?lili^©4nc»3$<Dft«m#^£ftS c 4£*3tfS4 

•r 7 * fc« 8 fats©¥«#^J»Kffli> 6 ns« 
g©e«^g. 

[ii*«io] *«ft®!^icffl^6ns^g«, 
rt*s^L/-cg#rt©^i"j - >;v- Acwcaxt) m 

Mmc* Kim 1 ) mztizmmzst! c ttmkt-rzm 

n-s^g©^isg. 

tj-rssa»wj^i8£. p^ssrt©®»*w-S'j^€.^s 
£. n-a'j5nfc^fcj;f)f#p.nfctfS'jite^. »» 

mxm i 2 ] ^ig&isijitcm^fts^g^ i^is 
!lfit<!:-rsii*^i fet^u i i ©c^n*a{cia»©¥* 

tsmwic «t *) m. d aa s n iga^sf) 6 n £ c <t 
if siskin 2ia«s©*^ts^cfflu6n5Sig© 
gffi^g. 

[it*Jii4] mmmmn^m. mm^^-mm. 

¥mR.V&n&8&&ts 3 > f * - 5 4 , H^f tS'J^S 
©tta'JJSm* n > b* * - 5r rfflt* Sff ^ 

?c«>©m#^gP4 c 4 zftrnt? znmm 1 
«ct»o i 3©u-rn^{ciatg©*3S<*ii{^(cffli,^txs 
$ig©^si^. 

[ff^n 15] ^ > tr* - dJS.o'ft^^giJB^ 
{ctg^enr^sc 4^i!t4-rs»*Jii 4ta^©* 
^tt^i§5cfflu e.n6^g©«®i^g. 

jfJ^S^^tTC 4£!|$®4f il#5}cJS 1 4 1 5fa 
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ML £ J: 5 K*fiJ&3 ftTt> h C £ fc#f&£ TSif 

Mi4s/t«i5 1 mozmtm&icm^ 6n zmm 
* i- tcm&T * mm m *wm? stts^is £ . c ©it 

£Lr*tf>*3M££. nabhtittmmasatKi 

«B©¥5»f*gBitcflH» 6tx £«g©S3$sa. 
[MSB i 9 ] w-w^bm*. *^i*smccfflt,»e»ns 

*-s c i <t -r sit&i i 8 imvm&tm&cm 

If » 6 hiWDfM 20 

tHw*»« c ©sfass©p»a* «tH«r * *©-c* 

Ma^jicri' U ->;^-A|^^K*^ii^/<:£i*©{'^ 
£Uffi««*S#fcWJiaffi«&fc*^W SM^l^ft: 
9©3^ r >©¥tt3BltB©=ix ht*S 

C £ &&«£-*-£llt*qi 1 8 Sfcii 1 9 IBig©*^U 30 

mi-rsii^i 8. 1 9*/t«2ois4g©**f^3t 
teas i» 6 n -5. ggc-sa^g. 
[it*^2 2] ¥«<*g^tcfijc>6*i43iara. *y 

C£5:1#a<t-r*if*J®l 8&(,>L2 1 ©(,>-r*lJ&>tCse 
ig©^($S5iticffl l» 6ft SSEg©»33£g„ 

[i^2 3] ^tmjstcfflc>6ti4«g». 5"; 

K«tlfi3*lfcl(S«iJI£ * y->;u-Ai*j©«8i^m*^ 
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[M*H2 4 ] ¥^(*S!Jifcffli»6nSiia«:*sWS 

C©fW?&{cJ; 5ff*J*gS£-e©itai 

«#©*Sm©^«I*^W*:S8JSKfflU6n&«g 1 
fc9©riKfc«*»£*tLT#«>**«£. 

#*> 6nfc^^*ssisccffl t> 6 n z>m&. 1 »> ©- 
i»6n-s«a©^i«a. 

[»*«2 5] arettttftst*. ¥a»#«3g{cffli>6 

nS^S 1 #ate9©**»«RKclf*Sftfc«iWM 
t?*SC £*»«£-r*l»*3i2 4fB*S©¥«i*«^CC 

ffl^6nasge©«aiig. 

#. ^SE«S*>6g»rt€r^O-Ci7y->;l/-A«:]S5cHl 

zti&mmitm&rz. >n>- a©^#k#{ct 
«»sti-5til»g***a>. c©r«S«#scjitt&»& 

fflti6n*«g i ismtc*) (D-mitm&omzMotpic 
3tsc£*<mi£-?zmim2 atat2 sternum 
tmmicm t » 6 n s^a©wa^g. 
[is*Ji2 7 ] g(*rt©ag*sHB-r*aBsKw^s 
£. m&<Dm>MM*tm\?zmmtw&&£> shms 

^©SKtc«rJ^rffi«c|*3*>6gft©i1-«: 

sftttS'j^stc j; ►) iwr •5.n-?8i5}< >r > h 

L> «*ft«»TC*»(*«JSR:ffli.>6ti*«g**a 
3 *r Stf-SIsK -f > h ©SSt^a*iGS L . #S©ftS'J 
> h £fife©tfS'J^^> h £<OBBOfflSH«*afflO 

■c»«K%ffts L. . ^^©fttj^ -r > h (Dttmm £ «re 
m«£ «cs^^Tftfe©n-iBj*- > h ©asttaiffi*js 

wib f y - »u - a fcsca s n s *MtK»j6-r s ^*pr 

Sffi**iJfflLr*a)6n-5c:£*!|t«£-r6l«*w2 6 
§ ats©*»^^tcffl i, » 6 n ^ sg©©s^g 0 
[«^?S2 8] ^«««ij6cc«i>6ns«g*>6»ta 

«b. tm#*(Dmi&m*mM2-etc£zic&tiL?z- 

l <3 © - BWmaR©»*«©*«:^r» S c £ 
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»i f 2 4 U 2 7 ©C>rfta>K:fai£©¥a» 

[HW<JS2 9] #^(^Jg{cffl^6ft€»^S«:^ffl3 

sfett mi mat 5fi£its« o . -e- tDtfawtc 

iiiBa^Qi««iJi(cfflt»6ns««K:ttfflstii«s*»e io 
*©ltTMffiftg^T#«^£K:ffli>6ft 1 # 

zmwttmmicmi » <=> ft ■s^go^a^a. 
<om-rmm.mt. m&zm.tiztf)immt£ h. 20 

:n?m3 1 3 *a*««j§Km>f>fts3ig©iiiE=i 

©**t*i?^tcffii^ft4Sggco«ffl*ffi. 
[fS5j<JS3 2] ¥VMGtlc)llr»6ti«ilWc4BVft 

c ogpg-cff h ftfctf-iWtt* t * ©ft*rai a «c»iw 5 
n«49»mftKiii<> 6n sssg 1 0 ©-bhlk 

JW6*«il/"C*i)*«»t. 40 
c ©£gpg-ef# 6 ftfc*g**«m^Kic«^-r £&Pg*$ 
ttC4*««fi-<5it3&3!2 9. 3 0 Sfctt 3 1 Btt<D 
¥*WBft«:j|H,» 6 ft &$|g<De9#&. 

[0 00 1 ] 

h ft S$lg«cfi:A-r i 3tt$B*6tttB 3 ft S M 
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[0002] 

[S£3fc©&a5] «|««flWbt»* V>JMB*tt £3* < ©ia 
SffrfcSffiU ©K t)»**sjtfe 6ft ri> « 

f*SS3Sgg©ffil*©«g <*x» h) cc-3t»r«*ant 

frftTTI^S. 
[0003] 

*-€•©* *KLr4B< ti";->^-Art©jaK*3±# 

-^y->;W-Af*i©fiKB^JC- JEW 
ffl3ftteH*JR0l»< 1 iW*»*»J. c©fc£>1&g«:*fO 

/M^r^y->^-AWK]SStffl$ft s -£©##*•;-:✓ 
^©as©tsex*/i'^-©ieafe*sr*s^. ms 

[0004] C ©fc*I)|^tif - ^3 X 

C02 (-^t^) ©#6£S£iSil£3tf£3f;tt£«&5K 

6, C02 o^siKraLtfcfiLti^^wna/i 

[0005] #f^«C©.J; i 5&*S©Tfc&3ft,fcfc 
©■C*i3, ^©gWB^^ittcffli'^ftSSIgicfc 

t © r * -s crds *fe«-r a c t cc * ^> . 

[0006] 

[SSIIr^-rSfc*©^] *^©*#^i»CCffl 



t,cm^xmw^m&& ft t > tmm? ft 4 % img 3 n 
$3i*&ft ^«^s-r -s 4 1 *^ft 

LT^#$^iCffll<>6ftft3lgl£^c*)©?H©X* 
;l>*-~£*«Dftv«®x*jl^--?giff#^4. iffB^»* 

Kffl t> 6 n s^stcffi t> f, ti ft®3ta> 6 fistta § n ft 

ffit&S^&ft fcAK-iwaH^JfetHWf ft H-TfHW* 10 
&4 . C ©H^tHH^RK J: ft tl«Iit(c*-3(,>-c*«(W* 

ssiistc^i^ns^a 1 ©»*«*#*>&»* 
■amt*at. c©tt*tfHmwc#»fctt*«4iw 

[0 00 7] c©»W«c*»t»-c. *»fttai«:ffli>6n 

•sssEg-t b. u^* h teftsara 4*© 

wia:«w*tf3iMw*«aaa^6»a3n*j»#x*© 20 
weoswawT ftptfx&Miia^^io ?** ft<<>« 

mi ^sass^-r ft sMsae* *. tx fMK»4>mwtMc 

»iiiE3i±ftfc©©£». WfcW^B^flnPmfrrHSSft 

■c«,»n«, *©«*rtK«fe-r*2«#«su ^/ c ^ 

ST*. *^88©*<*M©— ^aSftStii 

rtssB«L'c*»rt©«i** , ;->n'-A©wcK5a 30 

1-gp»8S4. «5HS*isK*lfti^IiSfeft{£:J;»3f#a)Snft« 
S44£*. J5fcgffi«. «(*rttCJRIft3tiA:«S*»6tt 
tm*frLX>? y->;b-Afcj&Staj;**ift$5«Q 1 i, 
staiK* s ti **wkc «fc K>m.*)thzti zmmQ 2 
4. mvmmcj:r)mK)iii2tiz>im.Q3 4, *£t*. 

m-y xmw%.*3ffl~c * ft . 

[0 00 8] c©J: Sfc»Wcj:*Uj:, ¥3W**B£CCffl 

ft. 

[0009] e«c**mb«. *«H*naiccfflc>6ns»E 

4. C©fH^»fc«fc*lH»tt*£*©!rafflgfctt(6 50 
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-rftistffl*>6it»3nfc3^ h»#^<t*?n»L. a 

KKOziZ h4L,T5fc«>ft#l2:4. 3fcist>6*ifc* 

Rccn^Tftflt^i-rftci^r^ft. fHroaeiur 
ft. 

[0010] MKSfc^iltt. *3S(*«Ji{CfflC^4l 
ma«ltW«tfflm&. c©lttt#IfKcJ:SitW 

4 -e ©sHSffls fc»jfi-r ft ^hKf^4i»ss 
»4*»*u amt©ti«©ttin«^mimjttcfflb»6 
nftsaBi^ftujoz^^^^fii u-r^j&ft^ 

1 t^fc t) ©-&fbi^36^4«7K#i&Jc*75*-r ftt* 

fiSi-rftci^r-^fto 

[0 0 1 1 ] c©±9fc3*h*zawfcesR©»*«* 
jes-rftcitcjrt). sfflcsa'ft. ga©r»sx** 

[0012] *CT*^ta^W*»JftKffli,>6*x4IS 
S© i ffll^jSK:oi,>-rfe^aS:rftfe©r*»3. ^©^m 
4-Tft4Cft«. ^«;->;U-A(ci8S3hft^jW*» 

ti 6 ©fB»«*a*^tf-r ft 4 *it$«fc&# Lt^# 
**fts^4. me4mmieffli.>&ti«MB<:jai> 

etift«S*>6]KtH3nftJS«ft««r**bftfcfeK J £&Stt 
BT-*fHBL. •€-©ttS4fii(cS-^C^-C*«<*«3»(cffli,» 
6nft^Sl^Sfc«3CD]!S»S4*«6ftS|5i4. , ^« 

^a^a^*^-rft®p§4. *^tfC4(c*ft 0 

[00 13] 

ft. 

[0014] (Ml ©WS©»$!Sg) C©SI«S©^SS«, 
«BMWHMai^ate»)©fli«W3 
-) 4SS(^S4=S:it?i)Lr»iR^«:iEaTft?ca)©^g 

l»t:BllR0 [ H2*ffll,>TlBWK«' , «r*J<4. 0 1 1> 
1 0 «§|g©$1-$SSB£&T®*. lltt+t 'J TMA& 
SB. 12IWt V TlRSMHt. 13B+t!J7Xh9 

14ttStfttL^7-ytS)f). ^^x^W* 
JKIfiLfc4 1 +yTC««AHWl lCtJRASfi. 
T*aiitS#i 2«:j:»jm«+i- 'JT^h »#l 3CC- 
a^g^nfc^. S»«L^f-i?l 4tC^jM3tift. 
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UXOWSft, H^-f 1 7±®>)lA^Rr 
£>&-i-:t.^#- J- 1 8 (cif£iSSSft&. -?xmjK- h l 8 

Asns. 

[ 0 0 1 5 ] m 2 {CthTJ: 5 }Cfln&*P 2 «T^fflJ*^P 
U/t53IK<DStt«2 li, -€-©iaH*Hty<fc-5«:iBg 
Sn/ct-^2 2<t. t-£2 2£fflirJ:Mcta:W6n 
fc«i^W2 3i*^#fiR$n-Cl^. g#l KDiSPi 

&2 4tetoWp2<Dm*l<Dgmt -i»X/M3 - 1 5 £ 
©Rll£IHlIt.T<,>-5o ffi&l 0©±ffiK«{±^)^«2 4 
©±^ffi"M^©^*H=>^fi 1 *gf^,-r-5fc»©^ 1 ©8EM 
ftrC$>2>®$MtV Y 3 2 5fctft#J 

»} « 2 4 ©i^MWJSKrSSWIR ♦) Atl h tl z^im. *) 

[0016] Hfcgtfc 1 0©±®^6^2©g^K^*> 
•SlftSi,*'* h 3 2##Ai*ft, -e©T4S*M±^)^ffi2 4 

1 SF^COSm^Sfa^f h 3 2CC«fc9SI^S*iSJ: i 5tC 
J5Co"Ct»i. h3 1. 3 2«f >;->;u-ao 

8S(cajib-cu-5„ nm??Y3 i, 3 2©pm«'KK' 

cc«mw:i*&l*3©gE^,-? r >©9tm^ffl«: J: 0 bia 
02-Cttflfi±*'?(Di^i'F3U 3 2'Cgf 
^7 7 >3 3. 3 4£tfcWft:0!l£OrfEt£b-t&£. 

[0017] ^te^i/Na - 1 5 ©wMSBRo'sas 

GCtt^SJEgBS 1 9«5n> %ffi.7-r>l 9 a*Cj: 
[0 0 18] $ fcMWF 2 ©J'WafSIU': tt, JJD!^2*>e. 

-tflm-rs. 3 7ttit*!i<>7'-cA-5. mmp2<Dxn 

fflJ©*£iP*©Sg (12^3 5F»3©jS&) i»D^2©W 
□fffl©»ai*©Ma (HE1f3 6F*9©?flffi) ^©j&S^'i 

[0019] feLL© £ 5 K«&Mi^tiMiS§©iSl!;«* 1 
0 0#fllfi£3*l. C©$gg*^l 0 0Bi";->JU-A 

ic. J5l&g2 1 rt£M*tf*i£gE»-rs /<•#©*'£#> 
7-^^a-fe^^^«^- y t-&£©*f§K4«f*.-c*s 
f) . c©^-c«?i«6«iig** l o o a^gsn-ct,** 

[ 0 0 2 0 3 S 3 « f ; - >^ - AC RCC^H*f* 1 0 
0£, S/c«kT^SUtcffl*a-C*2>*^'>7-4 1*« 
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4 2rttciRjrtL/-c«fiS3*ir*j»3. mw&teiootm 

ttCCftiM 2ft*$m#* Y 4 3 (C J: ^SEm-rs-ts- 

0 0©^*P7K©^iPI9:fiit^ T20 0J tL/r^LT 

[0 02 1] 03*5«^ i &i";->il'-ACR(*3K: 
Kt)jAtffca!)©^il^-C*<9. 31^7 r>5 1. 2mft8 

5 2 . mmms 3. ^a^stss 2 afci-sH®*-*--,* 
<,cm&ztitcmmz7 <>i>z*~v YF*mK). 

C©^mttmT»^®l>ii$tl-ca^8S5 4*M0> J* 
*PtS!ffi5 6*>6mP?jS{*T-S>^i^*P** 5 «*&3^Tl^ 
ftm&ffi-C&i, K -5 3 -Ob 5 5KJ:9B»r5£©*&K0«*. 
«2 3'C(C^P3nS„ 

[0 02 2] *CC$I?^fflS§MKrai>6ft£&^6 
SScHJ3n-5fi!^a©ttl^«g(CMO-C^5.„ 
g«, 02 KSTJ: ^ (Cffi<* 1 0 ©rt®#j£R^ffi# 

s^*S2i, gi*i o©rt®ttiS&o*^ffittjfi«t^*ift 
W6n?ciiiiiil-v 1 ro*v 2 £ . *n^*p2 =fe^*p-r^»/c 
»©?^p*©^i^tf mx&mm 3 5 k»w eti/c^att 
Mii. mtbi on*mm.?z>$m#* ys 1, 321*9 

icigwetx. ^^^©sef^itS'J-r^/cfeOSSitiaj 
#S-C*-5aaH2>-^S3. S4t, SPM^^h3 1, 

3 2rttci9:^e.n. ef^«©as*itsi-r?>fci&©® 

attV3, V4i, i") -^Iz-ACRrtWraK^ttPJ 

Ar^-2>„ JS*JC©09-C«WfB^iP*©*AfflJ<!:SPffiffliJ 
©SS^*— 5££L/-rHS(f)Sior*5»3, SSI*'- St* 

^c^t , i^'c-3:«AffliJie'g3 b^mmm^s 6^©^ 

^©SK^itiW-r -5 fc*©iaas+»I^S* s i^'e* 
S„ *fcSS-b>-9-S 5«. Sia**l£l 0 OiPbW&m 
'C^©i5*g*^ ^SS6{4fe[?f©#fflM©fia ; *£:?M'^'C* 

-seef^ii^tfM^i o^^^m-itn/cgiJiaK^^n 
•5. 

[0 02 3] C©01)t?«, h 3 K 32 freSE 

Sv3ti-&S^»D^2?:i^p-r?>fc«)©^*«. ffl 
^T-*-5fii£f*'cffl^-r-5. *LXm$WLffi2 0 0 (C «t «5 
^iP^^ai-r-SCi'i, ^l»*©i6EfflCC*iWSffl* 

T-^sfiis^oWctB^b. s*i ort^gfm-r^ci 
«ffl-tj-c&sijSE(*©®ii'cffi^-r^. $fcjas-fe>-9-s 

1 ~ S 4 . aiiftV 1 ~V 4RO*^Mt1-M 1 «. ^Sft 

50 nsfiiig^(,^n-st^'r-&.5fc-f 2 2*>e»atti3 
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[0024] mm+WKmuc j: ottws wcmm 
naw-vi. V2©fflaft«>jffl©<i-sfi^u*s&-rs 10 

£jfe*^*.-;k 7 3«iaSt>t>-S3, S4©i&gff- 
«©{I^u^;i'£^&-r5^Bi*;^-.>k 7 4BI 

aitv3. v 4<om.mmm(Dm^u^)^mk^ 

t&ti/ * - ;k 7 5 IJ^fiftM 1 ©^SH-«'JfflCDfi-^U 
[0 0 2 5 3 SKHr>-?S 1. S2. S 5 RtfjaiiitV 

l. V2ttiti«5j<-<'> hic>j-Lrro f 5^Ggi5Et , *0. 

mSH2>"9-S 1 , S 2(2, Wttfgffrl OK^L/TIAD 20 
tfVRVm&T C <«: &<fc t> tuftmttic J: 0 titJ&S 
n-5. C*i6<DlHH*«tt. ^©i^c^jft*^*.- 

;P7 i . 72. 76 icmmztitc&m<Dfti%mic?RK) n 

T<,>5. h 3 1 , 3 2KH&1? htltcMS.^ 

>tS3, S4&0'Mii5tV3» V 4 *£iP*©ie 
If 3 5CCtgW^n/ci3fefitfMH*if«'J^-r> 

7 3, 7 4, 7 5(Cf^3nfciSifC*fltm 
«LBfc«:«WtSivcc»5. 30 
[002 6] ccoJc^KUffiS-r^cttcJ;^, f&j&DJ: 
ncgsxwi oo^e.ossg»s**to^ci^-cir2. 

h4Cc-^i.i-ct>l34(c^-rJ;^Cc|^«l«c 

igw 5 tab icm 2 l fcttiw^sic^jcc-r £tt«'J3Ms 

rt^Pa-T-SPM^f h 4 3F«3©MM*tf-iS>J1-Slljlt1- 
ilTB, 02©K)Iif-S 3{C*tjDl,TS 3' ZttUX 
&Z>. 8P*>. ffi*4©rtfflUaCK^ffJj©taS<i:llit. Jt£ 
!i<>^4 1 ^©M&P*©{fe&S (WtM) , SMS*'*' b 4 40 

3 rt* %*! s^mcaiiso'sa* 1 ^*^ * - * 7 

V =1 > 6 CDcfJtcHUD j£g ft 5 J: 5 {cfr -,r C> S. 

[0027] wcmmm&im&< l cm^hti*>nsm% 

W&m>lT * C tit, Mfc©IM!^i£gK*=jI& 

mtfe^ 1 0 ?i*wm- ztctbmm? r 

>3 3. 34(C-5^-T«, K3 1. 3 50 
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2©&g©it«g£*<:. 1 ^©^^IRMS^g^SlK 

^•5. ifiSmSm^^HiifJSnS^^g©^^©.!: 
Utt, S5CC^-TJ; i 5{ct-$2 2, *+';T«&£& 
«1 2-t>^x^jeiH^fl»l 6, fc - * 2 2 -^aKi&tfJ 1 
2. 1 6&£'£{ffl8rr£fc#>©=>> ho-^CO, 
7r>19a, Sg*#l OOrtCciJt-f^nfcMWL 
I. ^>^4lW6h, Cft6©*SH«lK:#|* 

z*. v v Lxmmmxtfitfflz nt^ty * - ^7 * 
©-fl*oaHF-*s«-ia-c* 0 , t-$22 (Dmtiimi- 

-7 h 2 2 atc^TSfci*©l£li^- >Ol>2 2 b&tf 
n>FO-5 COOMf^ - :/Jl> C O a (C^jH-jg'Jg 8 

[0028] cc-cttjftici^y^iiss-rs^-v^^e 

6». AXBSKd-sfA^SPe 1 . CPU (^AAfHS^. 
-*h> . ^©^a^A^^-rsy^ue 3, >7 

5. Ffei'©A^jSP6 e^rffi^rtsO, Jg(C7* 

U>*6 7*^^BS(CS^S*i-Cl^. ^cte*^g|56 

5 i*immto}mgm<D=i > ha- ;i//^;w**fjffl-r -s <t 

[0029] B»fS©ya ^-5 ACC«, 
gi^0^7A9 1, S!Clfe«ill#^0^7A9 2, 
(W^D^A9 3^tn^. rS9x*;b+'-?H#^ 
omoitt, JK3Ofc<£5CC05ltm-rmM3£S© 

*-3^r*J?)-5?cJ6©fc©-C* , 3, 0€:/M/-CI*J 
»J*^$1-WJfcoS 0 ^ U - >;l/- AC RtC]S!(m3*i-5lfc 
fiQl. gf«883 1. 3 2*ftLXmWl 0ft©^*s^ 
^KJ;»5lSJ'3^ti*^SQ2, 1BW35. 3 6 

■r-i)^*p*«c «fc k> m. *) K&ptt-sa&fiQ 3 &z>**ifi 

h4*>6)»ttJ3ti-SlBj«l©MfiQ r , Q2' . Q3' 
*mW?z>tctb<Di><DX$>z>. Mi||M^Ciy7A9 

3«. Si* 1 0 ©rt«us:i^^j©?as^ff S'j-r -s tc&fc 

>h©Sg©tBS©H^ ?>tcib<Di> 
©-C&9. C©^«i^5:«l^-5C<!;{CJ:i5, ^©IfSiJ 
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[0030] *mm<D&m< l cm2>imtm3& ! 3imoygm 

0 0K^V3>6C$ft3 0 1 „ ffcTtBP (CRTiBffl) 
6 5. A*3B (*-#- F) 6 6, :7 > £ 6 7 Rt>*^ 
g&*s?3.-;U7asf§«3ftn,>-&. Srgi-t^-j^K: 
ttKSi «f-Sfif§Q TOASiiShtteD. — SB©iagl7 
0 ©5WC«Sg-tz S ®»ftV «5 WW 6*vc 

too3i] •^.ic±mmmomm<D^mic-o^'cm^ 

Km-r^*^ib3-ii. as-b^ifs i . s2&o c ®ji 
thvi, V2*m#i ottJteDttWSi^K:. gfSi*'* 

F31, 3 2tCtSW^ti-ri^iaa-b>-9-S 3, S4R 
i>*®SW-V3, V4{CO(,irii, @SS7 0 (I8il) 
*JH,vC83Hfc%S?:»-JI'7 3. 7 4. 7 5CClf^-r 
S„ |gtC05Riy ! @6CC^l,;fc<£5CCfc-22 2&<t-<D 

sm^soj&m^tcm^n-jg'js 8 * h -r s„ sfcflis 
#@La. mtf*icie&i*£a^fc#©?i*ig:WT*i 

tvC, Z<DJl&fflmL-Cftt>tlZ>. C © <fc 5 fc-fe * f- -f 20 

[0032] a. nif&moim 
w&sMRm&mv i n^o^r, g& i o £jic.-c©& 
MS, #»*r*i.3K 3 2*aor©ft!d»ffiRo^4n 

*=&jlDT©«(^a*S!^i»?ll#^0 ^7 A 9 2 CC i 0 

[003 3] <DM# 1 0 frh<Dtma. 10*^9 
>J - »l - AtcSScHi $ tlfc c <h {c»-5 < fl|«ti*£n 3 -f A- 30 

mms t a : fii*rtgp#H«ias ( -c ) 
tb: mw^umm^,um co 

VA : MftrtflBJail (m/ sec) 
VB : (m/ sec) 

mamg k : ( k c a 1 /m • h r • 

•c) 

Ax:S*WP3 (m) 

a : mwmmm (m2) 

gftMl hA: Mftftg«®#^fflMI&&ei* (k 40 
c a 1 /m2 • h r • 'O 

h b : mtiwwmm&mmmfmBMm (kcai/m2 

• h r • 'O 

U : ±mmmm ( k c a l /m2 • h r • *C) 

IHm^SQx (kcal/min) = U • A 

• (TA-TB) 

U= 1/ ( l/hA+Ax/k+ 1/hB) 
hA=5. 0+3. 4 • VA [V^ 5m/s e c ] 
hB=6. 1 4 + VB0.76 [ V> 5 m/s e c ] 
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J^C*h£LTgftl OWrtiJI-iCjaa^ftfi'J-rSo BP 

*j * -s^sii^fc*! w i o ©rt®ja^©as«^ 
-fig-c* *j . s/cst* i o ©^siaa©ssfe^i-ja 

g£LTlX«3lRi,>. ^-©^fJ^©ffiS*^©{E^*5!f 

t)nsea®©HSiio-ci^„ ftfca&ic-^-ajg 
ft l o ©£flaag«:*fj£;-r £s*SBftff-«>J* A > b *sftw 

{^^©^ttifflLT^ftatJfil^JfflT* <fc 5 tc lx 
&<n\, */cMfti o©rtffl]©ias*i-engiS<^«-^ 

[0034] -eb-cas©ttsij!j<-f > vtbxxzzfc 

cxc<D$m<DBmxiz. tfmmfttis.7'W7&9 3& 

©ap<4i©ss©taraw^ : &iEao-c. giswrctBMRi 

tf&HmfcfV V "5 A 9 3 iC«fc K> ffl\ #^©itste© 
t BUlBmmi (C®-5^Tffi©3i5ft©aK=&«5t 

[0 03 5] ^ 1 0 ti«U£^^^TSm?5r 

^•rsiwia-c*»). m9icis^xmn<Dmtmi^ 1 o 

a # 3 0 *C. 5 0'C, 1 0 0'COit. ffi©tf-j8'J# W 
>F b~hfi5*3i*<a< 6l>©i&etT?$>S*p£iE«U a 

^©asim©b~hj^©iast©<feSiS : &Hi o©«k 

©SS* fflS b ft < 1 1> . a ^ ©taS©ftaiJfil(CS-5t > 

[0 036 ] ®Sttl383 1.3 2 *3iD-C©fiSdftS^ 
m^«r©^S®){i^©«l: -5 (cb-C3Rtf)6ft£ 0 
StfJJlS Te: SfmiSS CO 
Qe: m^MM (m3/m i n) 
Tc: ^J->;b-AHMlR CO 
»tHSi «I»1Q2 (kcal/min) =0. 2 
9X (Te-Tc) xQ e 

CCX. 0 . 2 9 «^M©^«C43WStbl^ ( k c a 1 
/*C • m3) t?&& 0 
[0 03 7 ] <3»ft]^2 3>>6^iP*{CSStm3nSS(^ 
MWtffiXUBM-t S^fi)«^© J: ^ K b -Ofcifc <=. n s. 
tHIJ^g W : ?^P7k©jjfefi (m3/m i n ) 

mams at ^^^©TkssKfcwsAopfflrjss 

Cw :tb^ (kca l/*C-m3) 
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fflSf!iiQ3 (kal/min) =CwA 

T • W 

&*$&$&s&sq i -Q3 itmm<Dm'm**tt>rm& 

^PTkcaS^tHMU, Q3 = Z {Cw (7k©Jtj?*0 x 

w OMM) xat} «tu-cit»b-rfe«tu. 
coo38] b . mmntxDM-m 
nxmrn a «c j: o jXA-^sem^afc^if- ur-e 

©£ftti (kWh : 1 B*fg^;fcf) ©m^a) 
SfeSF^^f h 3 1 , 3 2 {c*3W5PM(cS-rS?SS« 
AK-aHTtt. M7 7 >33, 3 4^1t©t(DjaS^^ 

(34) Ko^rauMtfv 3 ( v 4 > v%miutcmi& 
ictimzz h 3 i 02) ©KffiW*^ rias (m 3 
/h ) snr? r >jg&«#a ( kWh ) 

y r >mft%m®M (m3/h) r*»)*i,-c#a>fc* 

KJIMlUfcSia? t > 3 1 , 3 2 offiftttfta*** 
■5. 

mm. i ecflinofcSfsi^ T xoimmttm ( k 

Wh) = »«**H*9«ai (m/h) xgffil^HRBf 

a (m2) x inm?7>im&xm (kwh) /t»si 

7r>«WH (m3/h) } 
[0 03 9] miCC<D$miCJZ?) 9*)-~->>\>-J»if>h9\ 

TJ1-0M&ik*') 5 (H3#M) 41i;tW»Si";- 

M(m3/h) #/ct*^*mO&A,ft:£*CC?fi©-r 
SAM 6 (B3#JR) Sr^«>fc8BatSl<l®2S©?8SlI 

«5 ©jM^7 r > 5 i ©«mm*« ( k wh ) &nmm 

Si7 7>fWIII (m3/h) ?fU>)#L-C*fe 

fcs»0¥ttfttts ( m 3 /h ) a* o ©raxm^a* 

©i* iffl* «r©^tc -am r £ . 
[0040] m&mmmmtc v <o\mmtsm (kwh) 
= {msi.7T>mmmmmt>m. (kwh) > + {Ma* 
tctemmx-ummmgmxm (kwh) ) + {flnfi=> 
>fji/»ia?gsm^s (kwh) > + 

RaHIM (kWh) } 

^»7 7>Baa^®s*s (kwh) = (*Hnasfii7 
r >sfgm*fi ( k wh ) /nw&m&\? r isizmm 



(9) ftffl 2001-332463 

16 

Mfi (m3/h) } xgfSUSS (m3/h) 

jns*fc«»n^3^;i,Ha^s^s (kwh) = {m 
®mm$?ttmmsi&mmmismm&mt)m. (kwh) x 
mm £ /c «ftj^ias^»tsg^©a^ ^/^^sm 7 

r>3efS^ajafi (m3/h) ] xi^Rl (m3/ 
h) 

= [ tfefttou*tcimmwMMTmmnmmt)m. (k 
wh) x {m'iimftffi®<Di]QUtittizmmimmt> 
(kcai/h) /^^iBm©fla?a*fc«/ni^sts^ 

10 ©*gfa (kcal/h)}) /Wm&5& t 
mmm (m3/h) ] xp^Sia (m3/h) 

cc-c©jniasfc«in^sBaa«si». #-f*-«> 

&!&wffimtimm&mjiw.i tit. ^^^-hL<itm 
mt-~z~ic-cmm2tiz>m&nt)m*m.!%-rz. s 

f§agn*#±i2©i&£. -e©m(a«-?-n^n (kg/h) 

il/tt<t<„ Jmi»««o!)i«mt:-f-©iS^. (kW 
20 h) tLXh<i:i.K 

ija®.zU)\,Mmmnmt>m (kwh) = c {immmm 
mmimmmmt>m (kwh) xjjnsaojiHinsg^ 
ofiffim} /nimmiK? v ^wmsm& (m 3 / 

h) 3 xgf^jaa (m3/h) 

= [ c?E«»ns«aiKiiiassm««*« (kwh) x 

( k g/h ) /^P«©MHStet^a:fc«^te&» 

RgSS©«gffl (kg/h) } ] /^is^a^ t >s*& 

©SaS (m3/h) ] xg^Ma (m3/h) 

30 ft® ■ mm=n >mmnnmt>m (kwh) = c {3t» 
?^*p • ^sMswai«s?ftsm^a ( kwh ) • 

mmmm (m3/h) 3 xgt^ms (m3/h) 
= [ c^i^ifl • mmttimffl&ismin'gnxm ( kw 
h) x mmMm\-mm>ftm ■ Ms-f^smu 
(kcai/h) /£?fii®©#sp • 

^3©^P (kcal/h)}) /*WKS*:7 r >S*S 
^ffiMS (m3/h) ] xgmMa (m3/h) 
[004 1 ] M«c*ft:^n^4'N.©^iP*©W&K:S-r 

40 -sri^M^afco^-cci. i**PS«2 o o#«ifc©*ffiM 
^ffi^g«c*f L-r^a-c* . fi£o -casawtMi -est 
iijLfcijgafc. ^r^>yi:#(4j)ia^fco©i^ai^ 

2 0 0OiB«Kjl*8K^*6C <t(Cj: OMl^ 

^ficijsa^fc <? ©^susia 200 ©v8a®*ia (kwh 

/m3/h) = (^«^?BSm^a (kWh) +flP3# 

>^«|g^a (kwh) } /«si^>^5£msaanj#g 

m& (m3/h) 

so ft&Tkisiffiicmii zta&i, i/ < «#^«s i ^^/c *) © 
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raem^s (kwh) =mim&%tco<D#}mstna2 o 

0<Dffi&mt>m (kWh/m3/h) xiftfiftMl -Clt 
ffllsK.mS. (m3/h) 

[0 04 2] M(C*fcJjn^*P4^65";->Jl/-A^H 

factum s nttmnmicziTzmm&ftmwiffi (ktf f 

g©)i!c^l* F5 -Y 3 -OW5 5 te r >7 -r )W23.~ 

(feTFF F U<t#KT) F(CflllS«r^4Ci*^. 
F -7^3 -OP 5 5*$J:C>*FFUFK:3!i^*DS^|gCD?Hg 
^M^tSCiAi^i&S, K7-Y3-Y;U5 5 10 

fc«toT f u f *5Jt^(D«ssMMffl«scc*f br*ar 

© F 5 -i 3 ^;Kctt LT£ffl©MStf >:7£}$-oi3:ffirflt 
j£-c&5„ r a . i&mm.<oim <$m&i on>^<otm 

SC tSSt^Sfi&MCca^fraiSai^fc 
[0043] flf«W^S«fCB8t>-5«a«> 0 < Citfw 20 

tssi^fcij<D^»«*« (kwh) = c 
en^s (kwh) +flWR!i<>^3t«m»s^a (kw 

h) } x {timm. (kcal/h) /F^-^-OHSSP 
^^I^M (kc a 1/h) } ) + (gg^FFU^ 
femjimomffl (kWh) x {*f3M£©i3:gffi« (m 

2) /pi— ^y->;i'-Ai*ji8!g$sa©^fa!g®ii (m 

2) } ) 

Stent 

®li^^t9;{iccKlt>S4ISfc 1/ < «Ff3?&2§ l 
0©tB»«** (kWh) = C {tf»SlTO5Mi*» (k 30 
Wh) +«^>7*5c*Sv«®m*S (kWh) } x {& 
il(kcal/h) /F^-O-TJl'^iPMffinltgMa 

(k c a 1/h) } ) + CiSS^F F U5£*SS#S©*g 
fD(kWh) x {l (#) /pi— ^';->;b-A^S 
^g©^ (■&) ) ) 

[0044] C ©<fc 5 «: l>-C*fefc^Sm***^ft 
L. ^ttiic«8 6 0 (kcal/h/kWh) 
£8K:fT?|&g ( k c a 1 /h ) ic^-rs., C 5 Lfc- 

KtotiM^-v F 4 5COI,>Tfc PJ«(C**> $m*Wl 40 
0 0 <tliti3.^ Y 4©#^{CvM«Lfcm*S©^ft4 

sia i ©?£»«*»£ c £ *> oifigt?*s„ 
[0 04 5] J£Ui©<fc 5 cc ur#i5enfc?BS«^Ro* 

©ss^fi mtum* mum. jwawo so'SJito 

C©®Hfcafl?-f .SC£JcJ:»)*jV"e#£J:5K: 50 
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[0046] ±M<om.m>m^c *z«^M3S^ 

1EM?Z C £tC<fc 0 268&©£g&/£H£S§* C £ *5-c# 
£?c&. #fef&a©<&M*t«©fMit-#> 9 iffltf C £ 

[004 7 ] (^2©gs«©^) c<D9m<DBmz. 

^/c»)tC*>d55ate=>X h£C02 (rMitBtfS) #6 

^a£*ffiji-ct?-&«^fit^fcwji^a-c*5. c© 

SI!S©JI5^-Cffl^6n5^-V3>6rt©^@?rSl 3 

A9 4£co2 m&mmn-7n<f5J*9 s&mmsn 

fiQ3CC*tlE;) . gf^«tC«fc^,^iP=r^ h (aasf&B: 
Q2fC*fJ&) RO'lfSm=i^;KC«J:^^P3^ h (®S 
mS.Q 1 tC^fB) -C&S,, C*lP.©<^iP3X h©mti3$ 
«^©ffiD-C*5„ 

[0 04 9] <1> i^iP*IS«!iCJ:^^|l3^ h 
^*pg!<itc«J:S^iP3^ b (F)/h)=^i|i7kS;ffi^©ffi 
ISfiCkca l/h)X^iB*^ifl^!M^fflfi (R/k c a 

1 ) 

^*PS«ifc«fcS^iP3^ f (R/HifflttaeSIBI) : tKH 
*tm^-r©m=^*^«^©fiSt««(k c a 1 / 

«*a*B*m)xfc8**HMiffl (n/k can 

[ 0 0 5 0 ] < 2 > SfmiSfiHtCcfcS^ax F 
P»g:{i{c«fcS^*P3^ F (R/h)=SfMS«^©iai?!l 
fi(k cal/h )xgf^SPMil#<i (R/k c a 1 ) 
ft* C C l?l » 5 gm^fifi «. SF^*tf 9 fcfc© 7r> 

[0 05 1 ] <3> tiSSi^*P3'CJl'«c < ±:S^3X 
h 

Sii^iP 3 ;wc J: S^*P=i * KR/ h ) = »®ifc<$ 
ipn ^;I/-©&^SCk c a 1 / h)x«S^ia;aUl# 
fffi (R/kca 1 ) 

±&©< i >~< 3 ><D&tmm.\*. m 1 ©njfe©^M 
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[0 052] 2§S©:5> r ;l'-:/«:, 

cDffl^gF^t'fcH-r-s^x h-c&s. cft6©=>* 
[0053} (ffl^^s^coax hccwr^fHsraatc io 

o^r) tiT©^Sa©< 1 >~<7 >{c«. ffl^SF 

sutw-r s zwrnm l -c t» s „ 

< i > 

<2> iiT. (®N2, ©02. ©Dry-Ai r. @ 
LP*'X) 
®N2 

ItfJllS : ?«gN 2 ajS(L/h , U < «m 3 /h ) 
©0 2 

: vSe0 2S5ES(L/h, 4>L/<«m3/h) 20 
®D r y - A i r 

itifflS:?SfDry-Ai rSl(L/h, *>L/<» 
m3/h) 
®LP#X 

tf-?iJ^B : meLPtfXi&ecL/h, *>L<«m3/ 
h) 

*>l<« ram#x&&*j «thn»*i$mi*3tcffi*3ft 

fc«»S£ Or CL ). b < it (m 3 )<D^Ccrtt9JT £ 
*B^4>*-S„ ffiHCol»"CfclBiaL 

< 3 > mfc 30 
® i;X#fi* 

tfilJlia : rm 1 ifcffiTKifcSCL/h . il<Bm3/ 
h) 

tttPiS : aW230W*«BCL/h . tl/<Bm3/ 
h) 

<4> ifi* 

ffflJUB : «JWi*aiHi(L/h . fcl<Bm3/h) 

< 5 > ft* 

©fiigggf* 40 
iHWSB : ffiMB»**(L/h, fcl<Bm3/h) * 

< i > *ai 
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* ©jfiSiSKgp* 

itiffj^e : mmmwm.iL/h . t> u < am 3 / h ) 

< 6 > }££P7k 

H-S"ra@ : ^P*^fi(L/h. fel<Hm3/h) 

< 7 > $91 

ItWSS : tliaUS«Cm3/h) 

n-ifflg : mmm. cm 3 / h ) 
[0 054] < i ><omti^3b^^.t^ m^ssw: 
flttft-S-SWar**). SttttMMte l/tB»l ©Site 
©jBsrc&^fc j: 5tct-^22. * + y ra^ts» i 

>19a. «B*»10 0rt{c«W6tift:JHlHALK 
D^4«>^4 1 %<t*-C*So 
[0 05 5] <2>©N2 #X (^tfX) <!:«. 3 J. 

5£35B!#HM<!:U C©cf J {C^R£14^-C*)-SN2 # 
^Wl/WiAQ-?gl 5rt*fUE{C^^Ct*3 

C©i££©N2 
[0 05 6] *fcKl£*2 1 3 ft 
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